Project Learning — Pulleys, Weights, and Rope
By Sally Mei
October 28, 2015

For the Twister attachment, we are planning on a designing a pulley system that will do the
perturbation of the person sideways (left and right). Since we are designing a pulley system we
are going to the basics: pulleys, weights, and rope. After looking at various types of pulleys, |
came up with three options for the pulley. | found two different designs of pulleys on McMaster
Carr and the third option is making a custom pulley ourselves. After | was done searching for
pulleys, I looked at the weights and the rope. From what | can find online, calibrated weights are
expensive. A single 5 [Ib] (2.27 [kg]) weight cost about $65 on McMaster Carr. So | decided that
the best option for us is to find/buy chucks of steel ($15 for 2x2x72 [in] bar of steel from
McMaster Carr) and cut the steel into the various weight sizes needed. Last thing is the rope, and
this was relatively cheap on McMaster Carr, it is only $0.91 for 1 [ft] (30.5 [cm]). | only looked
on McMaster Carr, because they have the largest selection of things, and everything that | am
buy (the pulley, steel, and rope) are all relatively cheap things to buy, so it doesn’t really matter
where these materials are being purchased. Also, prior to looking at McMaster Carr, | went to
Moscow Building Supply and Ace Hardware to see if they have any of the need material in
stock. | was unable to find the right size of diameter rope, and | could find a proper pulley in
these stores (all the pulley the two stores have in stock are hanging pulleys).



Pulley #1

[¥ McMASTER-CARR

Pros for Pulley #1

Has a base

Work load is 600 [Ib]

Inexpensive for a decent pulley ($7.02)
Has correct rope diameter (3/16”)

Cons for Pulley #1
e The shaft of the pulley maybe hard to remove for the rotary encoder



Pulley #2
[F McMASTER-CARR. ves s st s e

Drsn "k rrrve—

e - oz
el Y mete

Pros for Pulley #2
e Work load is 525 [Ib]
e Cheaper than Pulley #1 ($3.76)
e Has correct rope diameter (3/16”)

Cons for Pulley #2
e Doesn’t have a base
e The hole maybe too big for the rotary encoder shaft



Weights
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Calibrated weights as stated before are expensive. Whereas buying a bar of steel is very cheap.
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Rope
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Vinyl Coated Wire Rope - Not for Lifting

Stainless Steel, Ultra-Flexible 7x19, 3/16" Diameter, 350 Ib. Capaoity
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Rope is very cheap, and it can hold 350 [Ib] (159[kg]), and it has a rope diameter of 3/16” which
isn’t too big or too small, which makes it perfect for this pulley system.



